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This paper investigates the preparation of thermosensitive material of platinum（Pt）
film, the MEMS fabrication of the sensor, the finite element analysis and simulation 
for performance evaluation and the establishment of the virtual instrument testing 
platform for the MEMS temperature sensor of Pt functional film. And we achieve 
these research progresses: 
First，the working principal of sputtering Pt functional film by magnetron sputtering 
machine is elucidated and the several factors influenced the film performance are 
analyzed, such as sputtering power, vacuum, argon flow and heat treatment 
temperature. The Si-SiO2 structure is used as the substrate of the film and orthogonal 
test method is adopted to optimize the combination of process parameters. In order to 
determine the optimized process parameters, the temperature coefficient of resistance 
( TCR ) is considered as the evaluation index of film performance and measured. The 
process of the MEMS temperature sensor is designed based on the above Pt functional 
film. The corresponding mask is fabricated by layout design software and the process 
parameter of lithography and lift-off is deep analyzed and adjusted. At last, the 
practical application of the Pt functional film for temperature sensor is realized by 
MEMS process. 
Secondly, the finite element analysis software is used for analyzing the heat transfer 
process of temperature sensor and the heater. In order to analyze the steady and 
transient heat transfer process, the three dimensional model is established and 
precisely meshed. The obtained accurate numerical solution and visual temperature 
distribution figure show that the sensor has fast heat response and accurate 
measurement ability.  
In the end, the testing platform based on virtual instrument technology is set up to 
calibrate the temperature sensor and evaluate its performance，such as sensitivity, 















performance and indicating the development directions. Besides, in order to eliminate 
the random error and reduce the system error, the error of testing platform in each link 
is also analyzed. 
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命，对 21 世纪的科技发展有着深远的意义。 
1.1 MEMS 
1.1.1 MEMS 技术的概念 
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